Background. Food insecurity occurs whenever people are not able to access enough food at all times for an active and healthy life or when adequate and safe food acquired by socially acceptable ways is not available.
Introduction
In 2005, the World Bank estimated that 1.4 billion people in developing countries, particularly in sub-Saharan Africa and Southern Asia, suffered from poverty [1] . Poor health and lack of education can cause unemployment, and depleted resources and natural hazards (drought, floods), political crises (failure of governance), upheavals of war, corruption, and macroeconomic crises (fluctuation in food production and price changes) trap people in poverty [2, 3] . World leaders have committed to the Millennium Development Goals to eradicate poverty and hunger, including reducing by half the number of people with hunger between 1990 and 2015. Several regions of the world have progressed in the direction of this goal [4] . However, about 820 million people in developing countries still suffer from hunger and food insecurity [5] .
Poverty is one of the major factors that contribute to food insecurity and hunger in both developing and developed countries. It occurs when there is a lack of basic needs, such as food, social and cultural life, primary education, health, clothing, housing, water, and air. Poverty almost inevitably leads to reduced power and choice as well as serious deficiencies in the amount and control of resources [6] . The Current Population Survey [7] conducted in the United States demonstrated that 17% of households with an income under 50% of the poverty level were affected by some form of Norhasmah Sulaiman, Zalilah Mohd Shariff, Rohana Abdul Jalil, Mohd Nasir Mohd Taib, Mirnalini Kandiah, and Asnarulkhadi Abu Samah 355 Validation of the Malaysian Coping Strategy Instrument hunger. Studies in developing countries reported that the prevalence of food insecurity was 55.8% among urban poor households in Thailand [8] , 94.2% in East Java, Indonesia [9] , and 58.0% and 44.4% among poor households in India with and without children, respectively [10] .
Poverty can also lead to many health and nutritional problems [11, 12] . Bhattacharya et al. [13] reported that poverty had negative effects on food security, dietary quality, and micronutrient levels among adults and younger children. Women from food-insecure households have low intakes of nutrients, including energy, protein, thiamin, riboflavin, folate, phosphorus, magnesium, zinc, and vitamins A, E, C, and B 6 [14] . A number of studies have also shown that women from food-insecure families have a lower frequency of fruit and vegetable consumption and higher scores indicative of disordered eating patterns [15] .
However, many previous studies found a higher prevalence of overweight and obesity among women living in food-insecure households than among women in food-secure households [16, 17] . Several studies have shown that intermediate levels of food insecurity are positively associated with the risk of obesity or overweight [18, 19] . The literature presents several possible mechanisms by which intermediate levels of food insecurity may contribute to weight gain and higher risks of obesity and overweight. For women in intermediate food-insecure households, gradual weight gain may occur from inconsistent access to food, which leads to periods of underconsumption followed by compensatory overconsumption [19, 20] . as well as from consumption of inexpensive foods with high energy density when less money is available to spend on food [20] [21] [22] . Other effects of food insecurity among adult women include poor overall health [23] , poor mental health [24, 25] , adverse social repercussions and loss of social capital (i.e., perceived social trust and community reciprocity) [26, 27] , and higher rates of chronic diseases [28, 29] .
In Malaysia, the rate of absolute poverty (i.e, severe deprivation of basic human needs such as food and shelter) in the population as a whole dropped from 49.7% in 1970 to 3.8% in 2009 [30] . In real numbers, this means that 228,400 households or 1,004,960 Malaysians live on a monthly household income equal to or less than the poverty line income of RM800 (US$259.53). The lowest 40.0% of the household income group was Bumiputera, which is about 73.0% of the 2.4 million households in this group. (Bumiputera is the "special position" of the Malays, indigenous peoples, natives of Sarawak and natives of Sabah.) These households include members of marginalized groups who live in rural areas, especially those who live in longhouses in Sabah and Sarawak, as well as indigenous people and workers in the oil, palm, and rubber estates of peninsular Malaysia [30] .
The objective of this study was to validate the Malaysian Coping Strategy Instrument (MCSI) as a measure of household food insecurity in Kelantan, Malaysia, according to demographic and socioeconomic variables, dietary intakes, and dietary diversity.
Methods

Location and population
This study was conducted in Kelantan, a state on the east coast of peninsular Malaysia, which had the lowest mean monthly income (RM1,829) of all states in Malaysia in 2004. Kelantan is categorized as a less developed state due to the high incidence of poverty (10.6%) [31] . Two districts (Jajahan Tumpat and Jajahan Kota Bahru) were purposively selected. Jajahan Tumpat was selected to represent rural areas; it is one of the poorest districts in peninsular Malaysia [32] . Most of the people in Tumpat still practice the village lifestyle and are involved in diverse economic activities such as fishing, farming, paddy field planting, weaving, and operating small businesses. They belong to various ethnic groups, including Malay, Siamese, Chinese, and Indian. Jajahan Kota Bharu was selected to represent urban areas. The majority of the inhabitants of Jajahan Kota Bharu are Malays; they work as employees of the government and the private sector and as businessmen, farmers, and fishermen. Women were chosen as respondents because they are responsible for food production, acquisition, and preparation and are the key persons for household food security [33, 34] .
Research design and ethics
A quantitative approach (cross-sectional survey) was utilized in the study to validate the MCSI in a sample with a wider income range. Ethical approval was obtained from the Ethics Committee of the Faculty of Medicine and Health Sciences, Universiti Putra Malaysia. The respondents were briefed on the study and requested to sign informed consent forms before participating in the study.
Sampling procedures and data collection
Prior to data collection, lists of daerah (county) in Jajahan Tumpat and Jajahan Kota Bharu were obtained from each jajahan office, and one daerah was randomly selected from each jajahan (district). Daerah Sungai Pinang and Daerah Kemumin consist of six and seven counties, respectively, called mukim. Three mukim in Daerah Sungai Pinang and two mukim in Daerah Kemumin were selected. Each mukim has two villages, and all the Malay households from Daerah Sungai Pinang and Daerah Kemumin were screened to identify nonpregnant, nonlactating women 19 to 49 years of age. A total of 155 and 157 eligible women from Daerah Sungai Pinang and Daerah Kemumin, respectively, were found, and 151 and 150, respectively, consented to participate in the study.
The respondents were interviewed with the use of a structured questionnaire to obtain information on their demographic and socioeconomic characteristics, household food security, and dietary intake. The MCSI was utilized to determine the status of household food security. The MCSI consisted of 12 questions about food-related and 15 questions about non-food-related coping strategies [35] (Appendix 1). The 24-hour dietary recall and food-frequency questionnaire of the Malaysian Adult Nutrition Survey [36] was utilized to assess the dietary intake of the respondents. Data from the 24-hour dietary recalls were analyzed by Nutritionist Pro. Data on energy and nutrient intakes were then transferred from Nutritionist Pro to SPSS, version 13.0, for analysis. The food items in the foodfrequency questionnaire were further categorized into eight groups: cereals and grains, meat and meat products, fish and sea food, fruits, vegetables, legumes and legume products, milk and dairy products, and beverages. Dietary diversity was calculated based on the number of different food groups consumed over a period of 30 days by the respondents. The interviews were conducted by researchers and two trained enumerators at the respondents' homes. The interviews were conducted in the Kelantanese Malay dialect, as most of the respondents did not speak the standard Malay language. 
Data analysis
All data were analyzed with SPSS, version 13. One-way analysis of variance (ANOVA) and the independent samples t-test were utilized to compare the mean MCSI scores by levels of demographic and socioeconomic variables. General linear model univariate analysis was carried out to compare the health and nutritional variables according to food-security status (MCSI tertiles) while controlling for the covariates. A post hoc analysis (Bonferroni test) was utilized to determine any significant difference in the mean MCSI score according to demographic and socioeconomic variables as well as health and nutritional variables by the food-security status.
The MCSI score variable was positively skewed.
Normality could not be achieved through logarithmic transformation. Because of the current economic situation in Kelantan, the original, non-normal data were analyzed. Almost all (96.0%) of the respondents were married. About half (49.2%) lived in households with six to eight members and 33.2% in households with three to five members. The mean household size was 6.59 ± 2.20, which was higher than the national average of 4.5 [31] . The average number of children was 4.48 ± 2.31, and the range was from 1 to 12; 43.5% of respondents had four to six children, 37.9% had one to three children, and 18.6 % had more than seven children. The mean number of children attending school in a household was 2.88 ± 1.73, and the range was from 0 to 8 children.
Results
Description of the community
The respondents were employed as factory workers, teachers, or nurses or ran small businesses. Their husbands were laborers (farmers, fishermen, carpenters, drivers), small-business owners, professionals and semiprofessionals (administrative officers, technicians, mechanics), and pensioners. The Department of Welfare or political parties provided financial assistance to 32.2% of the respondents. The mean monthly household income for the total sample was RM981.45 ± 836.45. Based on the official poverty line (RM691) (Ninth Malaysian Plan, 2006), 45.8% of the households were considered poor. According to per capita income, 38.2% of the households were considered hard-core poor (earning less than RM93), and 23.3% were considered poor (earning RM93 to RM155) [31] .
The MCSI score was calculated as the combined score for food-related and non-food-related coping strategies. The higher the MCSI score, the greater the level of household food insecurity. Households in the low, middle, and high tertiles of MCSI score were classified as food secure, moderately food insecure, and severely food insecure. The majority of households (68.1%) were classified as food insecure (33.9% moderately and 34.2% severely food insecure). The prevalence of food insecurity was higher in rural than urban areas (77.5% vs. 58.7%). In rural areas, 35.1% and 42.4% of households were moderately and severely food insecure, respectively, as compared with 26.0% and 32.7% in urban areas. Table 3 shows the mean energy and nutrient intakes according to food-security status. Energy and nutrient intakes decreased with increased severity of household food insecurity. The mean MCSI score for energy intake, percent RNI energy, and several nutrients such as protein, percent recommended nutrient intake (RNI) protein, fat, percent energy from fat, vitamin C, and percent RNI vitamin C seemed to decrease as food insecurity worsened. However, the differences were not significant. In rural respondents, significant differences were observed for mean energy, percent RNI energy (p < .05), fat (p < .05), and percent energy from fat (p < .01) according to food-security status. However, no significant mean difference was found in the energy and nutrient intakes according to food-security status for the urban respondents.
Demographic and socioeconomic determinants of household food insecurity
Energy and nutrient intakes according to the food-security status
Dietary diversity scores and number of servings of food groups according to food-security status
The mean dietary diversity score and the number of servings of food groups according to food-security status are presented in table 4. In general, the dietary diversity score decreased as food insecurity worsened. After controlling for covariates, the mean dietary diversity score for rural respondents from food-secure households (11.91 ± 4.00) was significantly higher than that for rural respondents from households with moderate food insecurity (8.79 ± 3.31) and severe food insecurity (8.50 ± 3.15) (p < .01). However, among urban respondents, the mean dietary diversity score for food-secure households (11.45 ± 3.56) was only significantly higher than that for households with severe food insecurity (9.67 ± 3.44) (p < .05). The mean number of servings of meat, fish, poultry, and legumes for respondents from households with severe food insecurity (2.42 ± 1.47) was significantly lower than those for respondents from food-secure households (2.92 ± 1.59) or from households with moderate food insecurity (2.86 ± 1.74) (p < .05). With regard to study location, a significant difference was detected in the mean number of servings of meat, fish, poultry, and legumes (p < .05) according to household food-security status among the rural respondents. No significant difference was found in the number of servings of the food groups according to household food-security status for the urban respondents.
Discussion
This study found a higher prevalence of food insecurity in low-income households than did other studies in Malaysia [37, 38] . This difference could be due to different methods of determining food insecurity. The proportion of poor households in this sample was substantially higher (45.8%) than that in Malaysia (5.7%) and Kelantan (10.6%) according to Poverty Line Income in 2004 [31] .
Of the households in this study, 94.5% had at least one child attending school. As expected, the higher the number of children attending school, the greater the household expenditures. Having school-age children means more expenditure on clothing, footwear, books, and pocket money for school. Several studies have also reported that the number of children and of children attending school increases with increasing food insecurity [37, 39] .
The results of this study are supported by several other studies showing that income is an important risk factor for household food insecurity [40, 41] . Inadequate income can contribute to the inability to provide basic needs, such as enough food for household members. The present study found that the total household expenditure and total food expenditure declined progressively as food insecurity worsened.
Food expenditure was slightly higher in urban than in rural areas. One reason for this may be that food prices were higher in urban areas. Furthermore, rural people may spend less on food because they grow or gather some food themselves, such as vegetables and fruits from their gardens, wild plants from near their houses, or fish, prawns, or crabs from the nearby river or sea. The mean MCSI also increased with an increase in the percentage of household income spent on food. These results suggest that household food insecurity could lead to a reduction in food expenditures, especially on high-quality or more expensive items such as animal-source foods, fruits, vegetables, and dairy products. Several other studies have also reported that food expenditures decrease with increasing food insecurity [42, 43] . Poverty can indirectly contribute to food insecurity [44] due to the inability to provide adequate basic needs for household members, such as a nutritionally adequate diet and safe food, shelter, water, sanitation, clothing, and education [6] .
Intakes of energy and nutrients (carbohydrate, protein, fat, and vitamins A and C) decrease with increasing severity of food insecurity. In the present study, except for energy, percent RNI energy, fat, and percent energy from fat in rural areas, the intakes and percent RNI of other nutrients did not show any significant differences according to level of food insecurity. A possible explanation for the nonsignificant difference in mean energy intake was that 75.5% of the urban respondents had an Energy Intake: Basal Metabolic Rate (EI: BMR) ratio below 1.20, indicating under-reporting of energy intake. Several studies have reported that women from food-insecure households decrease their nutrient intakes [45, 46] . Homogeneity of the study sample is a possible reason for the absence of significant differences in the intakes of most nutrients according to food-security status, since both food-secure and food-insecure respondents lived in Kelantan, and members of the same ethnic group (Malay) may have access to similar food and food culture. Furthermore, the 24-hour dietary recalls could not distinguish the point in time when the households were at risk or most food insecure.
In both rural and urban areas, the mean dietary diversity score decreased significantly as food insecurity worsened. The mean number of servings of food groups also decreased as food insecurity worsened. However, only the mean number of servings of meat, fish, poultry and legumes differed significantly according to food-security status. Several studies have reported that food-insecure households have lower dietary diversity scores [46, 47] and lower numbers of servings of food groups such as meat, fish, poultry, legumes [48], milk and dairy products [45], fruits and vegetables, and bread and cereals [48] . Dietary diversity is used as a proxy for food insecurity [47] . These studies found that food insecurity is likely to result in poor dietary quality and quantity. In this study, the respondents reduced the quality of food intake, especially of meat, fish, poultry and legumes. Resource constraints will probably prevent them from consuming an optimal amount of meat, fish, poultry and legumes.
Conclusions
The MCSI, which includes both food-and non-foodrelated coping strategy items, was found to be a reliable and valid measure of household food insecurity based on criterion-related validity, particularly in terms of demographic, socioeconomic, and dietary diversity. The construction of the MCSI is well grounded to understand coping strategies among women with experience of household food insecurity, and its performance is consistent with that understanding. The present study, which used qualitative research methodology to gain an in-depth understanding of strategies for coping with food insecurity, is a good starting point for the development of a systematically robust and contextually sensitive direct indicator to measure household food insecurity. Implementing this approach, instead of translating and adapting items from elsewhere, may lead to the best culturally specific direct indicator for assessing household food insecurity in Malaysia. Conducting the MCSI in other areas of Malaysia as well as in similar settings elsewhere in the world before it is used to measure household food insecurity in the population is strongly recommended.
